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ABSTRACT 

PURPOSE: To make it possible to form a thin film of good quality hardly 
containing the gas molecules of impurities, such as 0(sub 2), N(sub 2) and 
the like, by sputtering by a method wherein before the thin film is formed 
by sputtering, a material easy to suck the gas molecules is sputtered in a 
sputtering chamber. 

CONSTITUTION: Before a thin film 5 is formed by sputtering, a material easy 
to suck gas molecules is sputtered in a sputtering chamber 1. For example, 
a discharge of Ar is performed by applying a high-frequency voltage to 
electrodes 9 and 10 in sputtering chamber 1 and plasma is generated. When 
the surface only of a H target 2, which is easy to suck gas molecules and 
has a gettering effect, is first sputtered on the condition that ions in 
the plasma do not collide with an Al alloy target 3, impurities, such as 
0(sub 2), N(sub 2) and the like, remaining in the chamber 1 are gettered 
and the concentration of the impurities is remarkedly reduced. Then, the 
above condition is changed into the condition that the surface of the 
target 2 is not sputtered and when the surface only of the target 3 is 
sputtered, an Al alloy film 5 is deposited on a wafer 4. 
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1. Title of the Invention 

MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

2 . Claim 

1. A manufacturing method of semiconductor device, 
wherein 

before forming a thin film by sputtering, 
in a sputter chamber, a material easy to adsorb gas 
molecules is sputtered. 

3. Detailed Description of the Invention 
(Industrial Field of Application) 

The present invention relates to a manufacturing method 
of semiconductor device, and especially it relates to a 
manufacturing method of semiconductor device, which can form 
a thin film having good quality by sputtering. 
(Prior Art) 

A wiring material used in a semiconductor integrated 
circuit is formed usually by PVD (Physical Vapor Deposition) 
methods . Among these , especially a sputtering method is widely 
used as a mainstream method from viewpoints of increasing a 
wafer diameter , a countermeasure for automatization, and a step 
coverage . In the sputtering method , after a sputtering chamber 
has been depressurize to a high vacuum by a pump, a gas such 
as Ar is introduced into the sputter cheunber, an electric 
discharge is performed under a pressure of usually about 0.1 
- 10 Pa to form a plasma, and a target of a material to be deposited 



2 



is sputtered by ions in the plasma, thereby depositing a film 
consisting of the material of the target onto a wafer • 

As the wiring material deposited by this sputtering method, 
Al -base alloy containing Si or Si and Cu is mostly used . Further , 
in recent years, it has become such that a high melting point 
metal material such as Tl, W, TIW, TlSix, WSix and MoSix and 
its silicide material are used as a wiring or a barrier metal. 

The wiring of the semiconductor integrated circuit is 
formed by patterning the material, which has been deposited 
by the sputtering method, by an etching such as RIE. 
(Problems that the Invention is to Solve) 

However, the following problems exist in the prior art 
mentioned above. That is, even if the sputtering chamber is 
depressurized to the high vacuum by the pump before the sputter, 
only by the conventional depressurizing method by the pump, 
it has been impossible to sufficiently eliminate atmosphere 
component gasses, such as O2 and N2, remaining in the sputtering 
chamber. For this reason, gas molecules such as O2 and N2 are 
taken into the film deposited by the sputter as the wiring 
material and remain in the wiring also after the wiring has 
been formed by the patterning. In this manner, these impurities 
become one of causes generating a wiring hillock during a heat 
treatment. Further, during an operation of the semiconductor 
device, an electro -migration resistance of the wiring is 
deteriorated by existence of these impurities, so that a 
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reliability of the wiring becomes extremely inferior. 

The present invention was made in order to solve the 
problems mentioned above, and its object is to provide a 
manufacturing method of semiconductor device, which can form 
by sputtering a thin film having good quality scarcely containing 
impurity gas molecules such as O2 and N2. 
(Means for Solving the Problems) 

The present invention is a manufacturing method of 
semiconductor device, and the above object is achieved by 
sputtering a material easy to adsorb gas molecules in a sputter 
chamber before forming a thin film by sputtering, 
(Embodiment) 

Hereunder, it is explained about an embodiment of the 
present invention by referring to the drawings. First, a gas 
is exhausted from a gas exhaust port 8 of a sputter chamber 
1 by using a rotary pump and, after a pressure in the sputter 
chamber 1, etc. has been depressurized to about 40 - 50 Pa, 
a depressurization by a cryopump is started. After the pressure 
in the sputter chamber 1 has been depressurized to lower than 
about 3 X 10-5 Pa, a wafer 4 is carried into the sputter chamber 
1 from a preparatory chamber similarly depressurized. By 
introducing a high purity Ar by several tens - several hundreds 
cc per minute as an electric discharge gas into the sputter 
chamber 1 from a gas introduction port 7, the pressure in the 
sputter chamber 1 is maintained to about 0.2 - 20 Pa. Next, 
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by applying a high frequency voltage to electrodes 9. 10 in 
the sputter chamber 1. the electric discharge of the Ar is 
performed, thereby generating a plasma. In this embodiment, 
a target 3 of Al-base alloy is used as a material to be deposited 
onto the wafer 4. After starting the electric discharge, only 
a surface of a target 2 of a material having a getter effect 
easy to adsorb the gas molecules under conditions that ions 
in the plasma don't collide is sputtered to the target 3 of 
Al-base alloy (Fig. 1(a)). As the material having the getter 
effect , Ti is especially preferable . Since atoms of the target 
2 sputtered by this sputtering are hindered by a shutter 6 
inserted between the wafer 4 and the target 2 and thus don't 
reachontothewafer 4. nofilmisformedonthewafer4. However, 
since the getter effect of adsorbing the gas molecules to thereby 
eliminate the gas molecules from a gas phase exists in this 
target material 2. the impurities, such as O2 and Hi. remaining 
in the sputter chamber 1 are gettered by the sputtering, so 
that its concentration is extremely decreased. 

After a concentration of the impurities, such as O2 and 
N2. remaining in the sputter chamber 1 has been sufficiently 
decreased in this manner, it is changed to conditions that the 
surface of the target 2 of the material having the getter effect 
is not sputtered (Fig. 1(b)). and only a surface of the target 
3 of Al-base alloy is sputtered. Atoms of the sputtered target 
3 reach onto the wafer 4 and are deposited as an Al-base alloy 
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film 5. 

The Al-base alloy film 5 deposited onto the wafer 4 in 
this manner is formed as one having good quality, which scarcely 
contains the impurities such as O2 and N2. For this reason, 
after the wiring has been formed by patterning the deposited 
filmSbyRIE, even if a heat treatment is performed, a generation 
of the wiring hillock is suppressed. Further, there is formed 
a wiring whose electro-migration resistance is strong and whose 
reliability is high. 
(Advantage of the Invention) 

By sputtering, in the sputter chamber, the material having 
the getter effect easy to adsorb the gas molecules, since the 
impurity gas molecules , such as O2 and N2 , remaining in the sputter 
chamber are decreased, the concentration of the impurity gas 
molecules such as O2 and N2 which are contained in the then film 
formed on the wafer is decreased, so that it becomes possible 
to form the wiring which has no hillock and whose reliability 
is high. 

4 . Brief Description of the Drawing 

Figs. 1(a) and (b) are schematic views for explaining one 
embodiment of the present invention. 

1- • ' sputter chamber , 2* • - Ti target, 3* • - Al-base alloy, 
4- • -wafer, 5- • -thin film, 6- • -shutter, 7---gas 

introduction port , 8 ••• gas exhaust port , 9, 10 electrode. 

Concluded. 
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